(-)-Epigallocatechin gallate reduces transforming growth factor beta-stimulated HSP27 induction through the suppression of stress-activated protein kinase/c-Jun N-terminal kinase in osteoblasts.
We previously reported that transforming growth factor-beta (TGF-beta) stimulates heat shock protein 27 (HSP27) induction through p38 mitogen-activated protein (MAP) kinase and extracellular signal-regulated kinase 1/2 (ERK1/2) in osteoblast-like MC3T3-E1 cells. In the present study, we investigated whether (-)-epigallocatechin gallate (EGCG), the major polyphenol found in green tea, affects the TGF-beta-stimulated induction of HSP27 in these cells, and its underlying mechanism. EGCG significantly suppressed the HSP27 induction stimulated by TGF-beta in a dose-dependent manner between 10 and 30 microM without affecting the HSP70 levels. TGF-beta with or without EGCG did not affect the advanced oxidation protein products. The TGF-beta-induced phosphorylation of p38 MAP kinase and ERK1/2 was not affected by EGCG. SP600125, a specific inhibitor of stress-activated protein kinase (SAPK)/c-Jun N-terminal kinase (JNK), markedly reduced the HSP27 expression induced by TGF-beta. EGCG significantly suppressed the TGF-beta-induced phosphorylation of SAPK/JNK without affecting the phosphorylation of Smad2. EGCG attenuated the phosphorylation of both MKK4 and TAK1 induced by TGF-beta. These results strongly suggest that EGCG suppresses the TGF-beta-stimulated induction of HSP27 via the attenuation of the SAPK/JNK pathway in osteoblasts, and that this effect is exerted at a point upstream from TAK1.